The Russian FIRE BEAR Project

Estimating and Monitoring Effects of Area Burned and Fire Severity on Carbon Cycling, Kmissions, and Forest Health and Sustainability in Central Siberia
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Introduction: Research Objectives

Research approach
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Aernial validation

Ground vahdation

(see yellow boxes)

Project highlights
Quantitative ground-validation data for fire behavior in
Russia

Field measurements of carbon consumption and emission
characteristics from fires of different severities
Development of fire behavior and carbon release models
for fires of varying severity

Aerial observations of wildfires and experimental fires to
assess fire severity and monitor fire intensity

Refinement of remote-sensing procedures for estimating
areas burned annually in Russia.

Field validation of fire severity for wildfires observed
from aircraft and satellite.

ETM validation of burned area estimates from AVHRR
First spectra data obtained in field for burned areas and
unburned vegetation to assist in remote-sensing
interpretations

Fire-effect studies coupled with actual quantifiable fire
behavior data to understand ecological responses and
recovery better

Matural Resources Canada
Canadian Forest Service

Remote sensing

Burned scarg af the Basl of Kasakhasten, 3000 SRS -
imraged weith MOAA- 0, 2T 08 2000

On a landscape basis to understand emission of green-
house gases, remote-sensing analysis will need to not
only detect fire scars but will also need to be able to
assess fire severity. The FIRE BEAR Project 1s
developing procedures to ensure that these projections
can be realized. Important ground and aerial validation
1s being undertaken to achieve this.

Aerial validation
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ifrared data taken on'wildfires'in the Yartsevo R
used to quantify the actual fire behavior coupled with on-
ground sampling. Acrial observation of wildfires provides
a necessary step in relating on-ground validation with
remote-sensing observations.

Average Spectra from Helicopter: Yartsevo 2002
laczal time ~18:00 - 12:00, Field Of Yiewd2m
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Spectra data was collected aerially on different burn
sites in 2002, which 1s the first attempt to do so on any
actual burns. The graph shows the unique signature
between burn vears. This showed that the spectra was
not masked by the “green” overstory trees. This
information will be important in interpreting fire

(zround validation

The project has successtully conducted 13 experimental
fires at the Yartsevo site (2000-2002) on 4-ha replicated
plots. Two additional fires were completed at Govorkovo
in 2002. Typically, most burns are surface fires because
of the lack of ladder fuels in the understory that would
initiate crown fire development. This reduces the amount
of tree mortality normally expected on wildfires.

Fire Bear Plot 14 (18 July 2000)
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Diata from: Douglas WeRae, CFS Dngmal i_tnagn:

A series of infrared images taken aerially during the
fires (see lower inset) are analyzed to help quantify
various fire behavior parameters (e.g., rates of spread,
fire temperatures, reaction intensity, etc.) that can
characterize fire severity.

Continuous sampling prior to and after all experimental
fires provides data to understand fuel loads, carbon
storage, and ecological fire effects (e.g., vegetation,
so1l, disease, insects, wildlife, etc.) related to the
different fireline intensities attained.
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Of the 15 experimental fires conducted to date, this
picture shows the only fire that crowned when a dense
cluster of young regeneration was encountered.
However, the fire dropped back down to the surface
quickly when mature trees were once again encountered.
Models were developed to predict the fire behavior
expected under different burning conditions.
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Fuel and carbon inventories are taken anmially to
understand the effects of forest fire on carbon dynamics.

Interesting fire behavior phenomena such as this large
tire whirlwind can develop on the higher intensity burns.
During these surface fires, the ground fuel (forest floor)
1s the most significant contributor to carbon release
Expected carbon release can range from 4.8 to 15.4 t/ha
depending on fuel consumption. Additional sources of
carbon come from litter, and the down woody fuels.

Ground smnpliﬂg_é;'—.-:"

Emission samples were taken at various combustion
phases (flaming and smoldering) at ground level and
acrially (inset) above the tree canopy. A number of trace
gases were measured (hydrogen, carbon dioxide, carbon
monoxide, methane, ethylene, ethane, propylene,
propane, and sixteen C, — C, hydrocarbons).

Flot 14 Diata from: Dionglas WeRae, CFS
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An array of thermocouple towers were used on each plot
to record temperatures at various heights above the
ground starting at the surface to 10 m above the ground.
In addition, 3 measurements were talken at different
depths in the soil.

Emission factors for CC wlene, et

Surface fires can range from benign fires that cause very
little visible canopy damage (Plot 13) to high-intensity
fires that can cause extensive tree mortality (Plot 14).
The benign fires may be more difficult to detect from
remote-sensing images since the upper forest stand
structure remains green. This hides the blackened char
surface that exists at ground level.

Methane vs. CO
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propylene, and propane were produced for different fire
intensities. Emitted hydrogen concentrations were highly

linearly correlated with CO concentrations for the 3 fires

sampled by helicopter in 2001. No significant differences
were found 1n the ratios of different trace gases to CO for
different fire intensities or understory vegetation.

For more mformation contact:

Douglas I. McRae¢, Canadian Forest Service, 1219 Queen St E.,
Sault Ste. Mane, Ontario, Canada. P6A 2E3 Telephone: 703-341-
5539 E-mail: dmerae{@nrcan.ge.ca

Susan . Conard, USDA Forest Service, Rosslyn Plaza, Bldg. C,
1601 N. Kent St., Arlington, VA, USA. 22209 Telephone: 703-
6035-5255 E-mail: sconard/wo(@fs.fed.us

(Falina A. Ivanova, V.N, Sukachev Institute of Forest Research,
Akademgorodok, Krasnoyarsk 660036 Russia. Telephone: 7-3912-
49-4462 E-mail: ifor{@krsk.infotel.ru
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